Context. Measurements of lithium (Li) abundances in open clusters provide a unique tool for following the evolution of this element with age, metallicity, and stellar mass. In spite of the plethora of Li data already available, the behavior of Li in solar-type stars has so far been poorly understood. Aims. Using FLAMES/Giraffe on the VLT, we obtained spectra of 157 candidate members of the old, metal-poor cluster Berkeley 32, to determine membership and to study the Li behavior of confirmed members. Methods. Radial velocities were measured, allowing us to derive both the cluster velocity and membership information for the sample stars. The Li abundances were obtained from the equivalent width of the Li i 670.8 nm feature, using curves of growth. Results. We obtained an average radial velocity of 105.2 ± 0.86 km/s, and 53 % of the stars have a radial velocity consistent with membership. The Li -T eff distribution of unevolved members matches the upper envelope of M 67, as well as that of the slightly older and more metal-rich NGC 188. No major dispersion in Li is detected. When considering the Li distribution as a function of mass, however, Be 32 members with solar-like temperature are less massive and less Li-depleted than their counterparts in the other clusters. The mean Li of stars in the temperature interval 5750 ≤ T eff ≤ 6050 K is log n(Li)=2.47 ± 0.16, less than a factor of two below the average Li of the 600 Myr old Hyades, and slightly above the average of intermediate age (1-2 Gyr) clusters, the upper envelope of M67, and NGC 188. This value is comparable to or slightly higher than the plateau of Pop. ii stars. The similarity of the average Li abundance of clusters of different age and metallicity, along with its closeness to the halo dwarf plateau, is very intriguing and suggests that, whatever the initial Li abundance and the Li depletion histories, old stars converge to almost the same final Li abundance.
Introduction
Despite its low abundance (N(Li)/N(H) ≤ 2 × 10 −9 ), lithium (Li) plays a fundamental role in different fields of astrophysics because of how it is created and destroyed. The 7 Li isotope is the heaviest element produced during Big Bang nucleosynthesis (BBN), and its primordial abundance strongly depends on η, the ratio of baryons to photons (e.g., Steigman 2006 and references therein) . At the same time, Li is easily depleted from stellar atmospheres: 7 Li is destroyed by proton reactions at the relatively low temperature of ∼ 2.5 MK, implying depletion with respect to the initial content whenever a mixing process is present that is able to transport surface material down to the Send offprint requests to: S. Randich, email:randich@arcetri.astro.it ⋆ Based on observations collected at ESO-VLT, Paranal Observatory, Chile, Program number 74.D-0571 (A) deeper regions in the stellar interior where this temperature is reached.
Primordial Li abundance has been empirically estimated by means of Li measurements in old Pop. ii stars and, theoretically, using BBN calculations combined with the baryon density derived from measurements of the cosmic microwave background temperature fluctuations. The reliability of the latter has dramatically improved after data from the WMAP satellite became available (Cyburt et al. 2003; Spergel et al. 2007) . Estimates from old stars rely on the assumption that the hot (T eff ≥ 5800 K), metal poor, Pop. ii dwarfs do not deplete Li in their atmosphere, hence represent the primordial material from which they were born. The confidence on this assumption is based on the near constancy of their Li abundance with metallicity, first discovered by Spite & Spite (1982) and generally referred to as the Spite plateau. Primordial Li abundance predicted from standard BBN calculations with WMAP is a factor of two to three higher than that of the Spite plateau, which might indicate that halo stars have indeed undergone some Li depletion, possibly due to microscopic diffusion, as recently claimed by Korn et al. (2006 Korn et al. ( , 2007 . Only through a full understanding of mixing inside stars and its dependence on metallicity will we be able to reach a conclusion with complete confidence.
To achieve that, studies in Pop. i stars, and in particular among open cluster members, are the most suitable observation tool. Lithium (and beryllium) measurements in Galactic open clusters (OCs) indeed allow us to empirically trace Li depletion with age, metallicity, and mass. Focusing on solar-type stars, standard models of stellar evolution (those including convection only) predict that these stars should not suffer any Li depletion during the main sequence (MS), since their convective zone does not reach the Li burning layer. Surveys of Li in a variety of OCs and, in particular, the comparison of the Li patterns of OCs of different age, have shown that, at variance with these predictions, solar-type stars do deplete Li on the MS. Depletion starts at ∼ 100 Myr and smoothly goes on up to the Hyades age, on a timescale of ∼ 1.4 Gyr. After that age depletion becomes bimodal: it is very fast for a fraction of stars, like the Sun itself, and the lower envelope of M 67 (Pasquini et al. 1997 and references therein), while depletion completely stops after ∼ 1 Gyr for a significant fraction of stars (Sestito & Randich 2005; Prisinzano & Randich 2007) In particular, Randich et al. (2003 -RSP03 hereafter) have shown that members of the old (6-8 Gyr) OC NGC 188 have a Li abundance only a factor of two smaller than their counterparts in the factor of 10 younger Hyades; moreover, the average value of Li in NGC 188 is surprisingly close to what is measured in Pop. ii stars. This open cluster has a solar metallicity and, as discussed by RSP03, this result might be a mere coincidence; however, the issue is obviously worth further studies. It might indeed represent a link between Pop. i and Pop. ii. Li depletion histories and provide a clue to understand whether the latter have undergone Li depletion. Investigating Li in additional very old OCs is thus very important.
It is worth mentioning that, to explain the unexpected Li depletion during the MS, several non-standard processes were included in the models. The proposed mechanisms include diffusion (Michaud 1986 , Michaud et al. 2004 Chaboyer et al. 1995) , meridional circulation (Charbonnel & Talon 1999 and references therein), angular momentum loss and rotationally driven mixing (Eddington 1925; Zahn 1974 Zahn , 1992 Deliyannis & Pinsonneault 1997) , gravity waves (García López & Spruit 1991; Montalbàn & Schatzmann 2000) , tachocline (Spergel & Zahn 1992; Brun et al. 1999; Piau et al. 2003) , and combinations of waves and rotation (Charbonnel & Talon 2005; Talon 2008 ). Each of these models makes specific predictions on the timescales of Li depletion which can be compared with observational patterns.
We present here Li observations in a very large sample of members of Berkeley 32. This open cluster is one of the oldest in the Galaxy (5 Gyr -e.g. D' Orazi et al. 2006 ) and its metallicity is a factor of two below solar ); therefore, it provides an ideal sample to further investigate the issue of the convergence of Li at old ages. The paper is organized as follows. In Sect. 2 we describe the sample, the observations, and data reduction. Data analysis and the results are presented in Sects. 3 and 4. A discussion is provided in Sect. 5, followed by conclusions in Sect. 6.
Sample and observations
The observations were obtained with VLT/FLAMES. Specifically, we used the fiber link to UVES to acquire spectra of evolved stars (RGB and clump stars) to be used for the determination of the cluster chemical compositions Bragaglia et al. 2008) , while the Giraffe spectrograph and Medusa fiber system were employed to observe MS and/or turn-off (TO) cluster candidates as well as a few subgiants, in order to derive membership and information on Li.
Targets
Photometric surveys of Be 32 have been performed by Kaluzny & Mazur (1991) , Richtler & Sagar (2000) , Hasegawa et al. (2004), and D' Orazi et al. (2006) . A re-analysis of D' Orazi et al. photometry was performed by Tosi et al.(2007) . All these studies agree on a cluster age of 5-6 Gyr, on a subsolar metallicity, and on a reddening E(B-V) in the range 0.08 -0.16, with a most likely value of 0.1-0.12 (see discussion in Tosi et al.) . Based on UVES spectra of nine cluster members derived for the cluster a metallicity [Fe/H]=−0.29 ± 0.04. So far no spectroscopic studies of MS stars have been performed and membership is based only on photometric criteria. We selected Giraffe target stars from the catalogs of Kaluzny & Mazur (1991) and Richtler & Sagar (2000) , since the study of D'Orazi et al. was still in prepara- tion at the time of the observations. The V -V-I diagram of the target stars is displayed in Fig. 1 which shows that the sample includes stars from the cluster subgiant branch and turn-off (TO) (V ∼ 16) down to V=18. As mentioned, membership for these candidates so far has been based only on photometry. One of the purposes of this study is a more reliable determination of membership via radial velocity measurements.
Observations and data reduction
Be 32 was observed with two different FLAMES configurations (A and B) centered at RA(2000)=06h 58m 04.2s and DEC(2000)=−06d 28m 21.1s and RA(2000)=06h 58m 02.0s and DEC(2000)=−06d 22m 41.4s, respectively. We obtained four and one 3600 s long exposures for configurations A and B, respectively. Observations were obtained in Visitor mode on Jan. 20, 2005 (configuration A) and Jan. 21, 2005 (configuration B). Medusa fibers were allocated to 112 and 108 objects in the two configurations, with 63 stars in common. In total we thus obtained spectra of 157 cluster candidates. In both configurations 15 fibers were put on the sky. Stars covered by configurations A and B were observed for a total of 4 and 1 hrs, respectively, while the 63 stars in common were observed for 5 hrs. Target stars, together with their photometry, are listed in Table 1 . In the table we list our running ID (Col. 1), coordinates from Kaluzny & Mazur (1991) if the star is present in their catalog otherwise from Richtler & Sagar (2000 -Cols. 2-3) ; photometry from D ' Orazi et al. (2006 -Cols. 4-7) ; V magnitude from Kaluzny & Mazur (1991) if the star is present in their catalog otherwise from Richtler & Sagar (2000 -Col. 8 ); B-V from Kaluzny & Mazur (Col. 9) ; V-I from Richtler & Sagar (Col. 10) ; radial velocity and membership flag . Giraffe was used in conjunction with the 316 lines/mm grating and order-sorting filter 15 (H15N) yielding a nominal resolving power R=17000 and covering a spectral interval from 644.2 to 681.8 nm, including the Li i 670.8 nm line and several features to be used for radial velocity measurements.
Data reduction was performed using the Giraffe BLDRS pipeline 1 , following the standard procedure and steps (Blecha et al. 2004) . Sky subtraction was carried out separately; namely, we first computed the average sky (sky av. ) of three sets of five sky spectra and then derived the median of the three sky av. . Radial velocities (RV) were derived from each single spectrum (see below). Spectra of stars that were not found to be RV variables were then co-added. Examples of final, sky-subtracted spectra are shown in Fig. 2 . Final S/N range between 20 and 85, with an average value of ∼ 50.
Analysis

Radial velocities
Radial velocities were obtained from our spectra and used to derive membership information for the sample stars. The 645 -682 nm region contains a large number of unblended lines (mainly Fe, Ca, Ti, and Ni) of various strengths suitable for accurate RV measurements. The individual lines used for the RV computation are listed in Table 2 . The data analysis was performed by standard procedures within the IRAF package 2 , fitting the strongest lines present in each spectrum by a Gaussian profile. The resulting RVs from the individual lines were averaged, and heliocentric corrections applied. Normally less than ten lines per spectrum allowed us to obtain an RV value with an error of about 2 km/s; RV values of spectra referring to the same star were then averaged for stars in configuration A having multiple exposures. Final radial velocities with their errors are given in Col. 9 of Table 1. For stars with multiple RV measurements, the error is the standard deviation from the average RV, while for stars in configuration B the error is the uncertainty in the RV measurement itself. 
Li abundances
Lithium abundances were derived by measuring the equivalent width (EW) of the Li I line at 670.8 nm. Measurements were performed by direct integration below the continuum. For stars with detected Li, each measurement was performed twice, meaning we determined the maximum and minimum reasonable values. We then adopted the average between these two last values as EW measurement, and we used half of the difference between them as the error estimate on EW. In some RV members, the Li line could not be detected and we measured its upper limit, which was estimated as the EW of the smallest detectable feature in the Li spectral region. We measured the Li line in both radial velocity members and non-members. Whereas for most radial velocity members we detected the Li line, for six and 19 stars in fields A and B the S/N was too low to even infer a meaningful upper limit. We mention in passing that these stars are not necessarily fainter than those where the Li line was measurable. Lithium was also detected in 27 RV non-members. Effective temperatures were determined on the basis of published photometry (Richtler & Sagar 2000; D'Orazi et al. 2006 ) and using the color versus temperature calibrations by Alonso et al. (1996 -for MS stars, 1999 (#236 and #333) and for the aforementioned star #364. Finally, for star #1241 and for eight stars without available B-V we transformed V-I into B-V using a linear relationship that nicely fits the sequence of stars with both colors available. Reddening determinations towards Be 32 vary between E(B-V)=0.10 and 0.18 mag (see Tosi et al. 2007 ); we assumed the value E(B-V)= 0.14, determined by Bragaglia et al. (2008) using spectroscopic temperatures, since we regard it as more reliable than values obtained from main sequence fitting.
To evaluate the random error that affects our temperature determinations, we compared effective temperatures based on the B-V colors of D' Orazi et al. with those estimated from B-V of Kaluzny & Mazur for the 32 stars studied in both referenced papers. The average
is −50 K with a standard deviation equal to 116 K. We adopt this value as the typical error on effective temperatures.
In previous studies (see Sestito& Randich 2005) , we derived effective temperatures using the calibration of Soderblom et al. (1993a) . Since this calibration does not have a term taking into account metallicity, we prefer to use Alonso's calibrations for Be 32, whose metallicity is below solar. Soderblom et al.'s calibration would have given warmer temperatures, with a typical difference of 144 K. However, at solar metallicity the two scales are very similar.
As is well known, at our resolution the Li line is blended with a Fe i line. To estimate the contribution of Fe to the total EW, we cannot use the analytical approximation of Soderblom et al. (1993b) , which was derived using stars with solar metallicity. We instead estimated the EW of this feature employing MOOG (Sneden 1973 -Version 2000 and the driver ewfind using the appropriate metallicity and stellar parameters. Effective temperatures were derived as described above. The surface gravity for evolved stars was estimated in the same fashion as in Sestito et al. (2006) , while for stars on the MS we assumed log g=4.5. Microturbulence values ξ = 1.1 and 1.5 km/s were used for unevolved and evolved stars, respectively. We found that for MS objects EW(Fe 6707.44)=(22.5−3.3×10 −3 ×T eff ) Å, while the EW of the Fe line was computed separately for each evolved star. The strength of this shallow Fe line has a very weak dependence on both the microturbulence ξ and log g: a change in ξ of 1 km/s results in a change in EW below 0.2 mÅ, while a change of 0.5 dex in log g results in a difference of ∼ 0.2 mÅ.
The Li abundances were derived from corrected EWs using Soderblom et al. (1993b) curves of growth (COGs), which assume local thermodynamic equilibrium (LTE). A correction for non-LTE effects following Carlsson et al. (1994) has also been run on our data, but it produces no significant changes. Li for evolved stars was instead derived using MOOG, which allows changing surface gravity and microturbulence. Using of a different code and method to derive Li for evolved and unevolved stars introduces a small offset between the two abundance scales. By using MOOG, we would obtain slightly higher log n(Li) for dwarf stars, typically by 0.05-0.1 dex. On the one hand, this offset does not affect our results and, in particular, our conclusions on dilution in more evolved stars (Figs. 5 and 6); on the other hand, the use for Be 32 dwarf members of the same COGs employed in the literature for other OCs is critical to correctly draw the time evolution of Li.
The final error on the Li abundance measurement is computed by summing quadratically the contributions from EW and temperature. Errors in the Fe I contribution due to errors in T eff are very small, much smaller than the errors in the EW measurements themselves: namely, δEW(Fe I)=0.5 mÅ for δT eff =100 K.
Results
Radial velocities and membership
In Fig. 3 , we show the density distribution of radial velocities for the 153 stars for which we were able to measure them. The figure clearly shows a very narrow peak that indicates the presence of the cluster. To derive the average cluster radial velocity, we fitted the observed distribution with two Gaussians, one for the cluster and one for the field, and determined the best fit using a maximum likelihood algorithm. We obtained RV cluster = 105.2 Km/s, σ cluster = 0.86 Km/s and RV field = 62.6 Km/s, σ field = 32.1 Km/s, respectively. (their #113), and #1090 (their #364). The agreement in RV is excellent for all of them. We stress that, thanks to our large sample, we have been able to constrain the internal dispersion in velocity much better than in previous studies, pushing it to below 1 Km/s.
We considered all stars as cluster members with RV within 3σ from the cluster average: adopting this criterion, 59 and 24 stars turned out to be members in fields A and B. The total fraction of members is 83/153 stars, i.e., 54 %. The expected number of contaminants, or non members with RV consistent with the cluster, is 2 stars. Since our observations were obtained within the same night, we have only been able to identify one possible binary systems (star #1090). This system has average velocity consistent with membership, but a double-line system and larger-than-average deviation around the mean. We have tentatively classified it as an SB2 cluster member. Most likely, additional unidentified binaries might be present among stars with RV discrepant with membership and detected Li line. Further follow-up is needed to confirm their membership. Therefore, we regard the fraction of members as a lower limit to the real value. The "cleaned" CM diagrams are shown in Fig. 4 , where RV members and non-members and the SB2 binary are denoted with different symbols. Whereas we refer to Tosi et al. (2007) for a detailed discussion of the analysis of the cluster CM diagram, we mention here that our membership determination has allowed us to clean the turn-off region, thus allowing a more solid derivation of cluster parameters, as done by Tosi et al. Among the subgiants we note the presence of two confirmed members (one in the V vs. B-V diagram) somewhat fainter than the cluster sequence. We do not have any explanation for them, but suggest that they might be the two expected contaminants.
Lithium abundances
In Table 3 we list confirmed members (from Table 1 ) for which we were able to either measure the EW of the Li line or infer a reasonable upper limit. In the table we provide IDs (same as in Table 1 ), dereddened B-V colors, effective temperatures, measured Li equivalent widths, and Li abundances. The last are in the usual notation log n(Li)=logN(Li)/N(H)+12. In Fig. 5a we plot the V-V−I diagram of cluster members with different symbol sizes denoting stars with different Li contents, while in Fig 5b we show Li abundances as a function of V magnitude. The figures very well illustrate the evolution of Li along the CM diagram. All stars on the MS and at the TO have Li abundances larger than log n(Li)= 2 and their present Li abundance is the result of MS depletion; on the other hand, cluster members slightly more evolved than TO have started diluting their surface Li, due to the deepening of the convective zone (e.g., Randich et. al. 1999) . The transition between stars that have and that have not undergone dilution occurs in a very narrow magnitude range (see also Pasquini et al. 2004) . Dilution progressively continues along the subgiant branch, up to a Li abundance ∼ 1. In Fig. 6 we show the usual plot of Li abundances as a function of effective temperature for unevolved cluster stars (TO and MS) and compare Be 32 with the much younger and more metal-rich Hyades (upper panel) and with both the slightly younger M 67 and the slightly older cluster NGC 188 (lower panel). Both NGC 188 and M 67 OCs have a solar metallicity , and thus are a factor of ∼ 2 more metal rich than Be 32. Lithium abundances for the three OCs were taken from the compilation of Sestito & Randich (2005) . In that paper Li abundances had been derived using the same COGs and NLTE correction employed here.
The figure shows that, at variance with the Hyades and M 67, but more like NGC 188, Be 32 distribution does not show any major trend of decreasing Li abundance with decreasing T eff . We find average Li abundance values of log n(Li)= 2.63 ± 0.17, 2.62 ± 0.07, and 2.47 ± 0.16 for stars in the temperature ranges T eff > 6200 K, 6200≥T eff ≥ 6000 K, and T eff <6000 K. The three average values are, within the errors, the same. Also, at variance with M 67, but similar to NGC 188, the Be 32 sample is not characterized by any significant (larger than errors) dispersion in Li. More specifically, Figs. 5b and 6 show that the maximum star-to-star difference for unevolved stars is on the order of 0.5 dex. Assuming Gaussian statistics, this corresponds to a 1σ dispersion of ∼ 0.15 dex, comparable to the average error in log n(Li). Given the large size of our sample, we regard the lack of a significant scatter as real and not due to low number statistics and conclude that the appearance of the spread among open cluster stars is an exception rather than the rule, since the majority of OCs do not show it. Most important, whereas Hyades stars warmer than ∼ 6000 K are somewhat more Li-rich than their Be 32 counterparts, the Li distributions of cooler stars are almost indistinguishable. The log n(Li)-T eff of NGC 188 and Be 32 patterns are also very similar and close to the upper envelope of M67. In other words, the comparison of OCs of different ages and metallicity shows that, with the exceptions of the severely Li-depleted stars in the lower envelope of M 67, stars in the ∼ 6000−5700 K T eff range seem to converge to a very similar value of Li abundance.
Discussion
Pop. i plateau
The present study allows us to make firm conclusions about the empirical evolution of Li abundance during the MS of stars with temperatures (but not necessarily masses -see next section) similar to the Sun. In Fig. 7 we show the mean Li abundance as a function of age for stars in the 6050-5750 temperature range. The figure was done using the data of Sestito & Randich (2005) , to which we added the average Li abundance of the ∼1 Gyr old NGC 3960 (from Prisinzano & Randich 2007 ) and the average for Be 32 inferred here. As already discussed by Sestito & Randich, stars in this T eff interval undergo a smooth, but continuous Li depletion during the first ∼ 600 Myr on the main sequence, on a typical timescale of ∼ 1.4 Gyr. As already mentioned, at older ages depletion becomes bimodal: it continues for a fraction of stars, while it stops for the majority of stars and the average log n(Li) converge to a plateau, which is quantitatively -and surprisinglyclose to the plateau of Pop. ii stars. The evidence for this Pop. i plateau is statistically confirmed by the inclusion in the sample of the Be 32, for which we derived an average abundance log n(Li)=2.47 ± 0.16. This value is, slightly higher, but within the margins of error consistent, with that of the intermediate age OCs (2.33 ± 0.17), the upper envelope of M 67 (2.25 ± 0.12), and NGC 188 (2.34 ± 0.14). As to the Pop. ii plateau, values range between a minimum of 2.10 ± 0.09 (Bonifacio et al. 2007 ) and a maximum of ∼ 2.4 (Meléndez & Ramirez 2004 ). The conclusion is that Pop. I stars are not necessarily heavily Li-depleted, even at very old ages. The major consequence is that Li cannot be used as an age indicator for stars older than ∼ 500 Myr: a lithium abundance in the interval log n(Li) ∼ 2.3 − 2.6 does not allow discerning whether a star is 0.5 or 6 Gyr old. The above points are to be kept in mind when deriving the properties, age in particular, of stars hosting extra-solar planets. On the other hand, the Sun represents an exception and is not representative of Li depletion in solar-type stars, since it has undergone a larger-than-normal depletion. We believe that low Li (a factor greater than 30-50 depletion) should be regarded as indicative of a peculiar, but similar-to-the Sun, evolution. Figure 6 clearly shows that the amount of Li depletion at a given T eff does not depend on the cluster metallicity. The lack of any Li-metallicity dependence has already been discussed by Sestito & Randich (2005) on empirical grounds and by Piau et al. (2003) on theoretical grounds. The latter study show that metallicity variations on the order of 0.1 dex result in changes of both T eff and temperature at the basis of the convective zone (T BCZ ); however, the relationship between T eff and T BCZ , and thus the amount of depletion at a given T eff , remain almost unaltered. The inclusion of Be 32 in the open cluster sample and the comparison with the Hyades shows that this holds true for metallicity differences as large as 0.4-0.5 dex.
Lithium as a function of stellar mass
As is well known, however, metallicity does affect stellar structure: specifically, for a given mass, lower metallici- ties correspond to higher T eff . In contrast, for a given effective temperature, lower metallicity stars have lower masses and stars with the same, close-to solar temperature, do not have the same, solar mass, if their metal content is different. In order to investigate Li depletion as a function of mass, we derived masses for unevolved stars in Be 32, as well as for the Hyades, M 67, and NGC 188 using the Padova isochrones (Girardi et al. 2000 -http: //pleiadi.pd.astro.it/) and the appropriate metallicities. When needed, we interpolated between different isochrones. In Fig. 8 we compare Li abundances as a function of mass for unevolved stars in Be 32 with the Hyades, M 67, and NGC 188 members. The range covered by Pop. II stars is also shown. This figure indicates that the distributions of the different OCs no longer overlap in the log n(Li)-mass diagram as it was instead the case for the log n(Li)-T eff plane. This is due to the fact that Be 32 stars with temperatures close to solar are less massive than the Sun, of their counterparts in the solar metallicity NGC 188 and M 67, and of their metalrich counterparts in the Hyades. The figure proves that Be 32 members at all masses have depleted less Li than stars with similar mass in the other old OCs; also, focusing on star with mass close to solar, the figure shows that NGC 188 members and the upper envelope of M 67 have depleted the same Li as their more metal-rich Hyades counterparts. In summary, both the timescales and the amount of Li depletion are different for stars with the same mass and different metallicities. This result indicates that, when looking at masses, metallicity affects the amount of depletion at a given age. In contrast, we stress again that the evolution of star with the same T eff does not depend on [Fe/H] (at least within ±0.2 − 0.3 dex from the solar value), since more metal-poor and less massive stars, have the same internal structure of solar-metallicity, solar-mass ones. 
Comparison with model predictions
For a formally correct comparison of the empirical evolution of Li with model predictions at a given mass, one should not mix data of OCs with significantly different metallicities or, alternatively, the appropriate metallicity should be considered. However, we believe that the comparison between model predictions and empirical evolution in a given temperature range can still be performed, since, at least as far as Li is concerned, the evolution of stars with similar temperatures, but different masses and metallicities is virtually the same. As an example, we show again in Fig. 9 the mean Li abundance as a function of age (see Fig. 7 ) and compare it with the predictions of the models by Charbonnel & Talon (2005) , which include both rotational mixing and gravity waves. The figure indicates that these models reproduce the observed distribution up to 1 Gyr rather well. Also, the models with initial rotational velocity 50-80 km/s are in good agreement with the datapoints corresponding to the lower envelopes of M 67 and with the solar datapoint. However, even the model with the lowest initial rotation is not able to fit the plateau in Li. In conclusion, while all classes of models including extra-mixing processes predict that, once they start causing Li depletion, they continue being efficient throughout the permanence on the MS, observational evidence indicates that this is not the case at all. To our knowledge, none of the models proposed so far predicts the convergence of Li at old ages. We note that, when comparing model predictions with observations, we assumed that all OCs have the same initial (meteoritic) Li abundance. The assumption that the initial Li is instead higher in young OCs would imply a different normalization of theory vs. models and a better fit of the very old OCs; still, the disagreement between the observed convergence and the models, which keep decreasing at old ages, remains.
Pop. I and Pop. II plateaus
In the previous sections we have definitively shown that stars with temperatures similar to the Sun are not necessarily heavily Li-depleted like the Sun is; instead, Li abundances of the majority of stars converge towards a plateau, whose value, on the order of log n(Li)= 2.3 − 2.5, is close (although not identical) to that of Pop. II stars. However, the path/masses/timescales are different towards virtually this same average value of Li. The similarity of the plateau of Pop. I stars to the plateau of the significantly more metal-poor Pop. ii is indeed very intriguing and should be investigated on theoretical grounds. Figure 8 indeed suggests that there might be a sequence between old, solarmetallicity OCs and metal-poor less massive Pop. II stars, with Be 32 in the middle. This sequence is purely phenomenological and it does not provide insight into the depletion history of Pop. II stars or into whether they actually depleted some Li or not; nevertheless, it is tempting to interpret it as evidence that, whatever the initial Li abundance and whatever the mixing mechanism, the final Li abundance is the same for metal-poor Pop ii stars and more metal-rich ones. Those stars, like the Sun, that instead deplete a much larger amount of Li represent an exception.
Conclusions
We carried out a FLAMES/Giraffe survey of almost 160 candidate members of the old, metal-poor open cluster Be 32, with the goals of inferring membership and of studying the Li abundance pattern. To this aim, we derived radial velocities and Li abundances. Slightly more than half of the sample stars are confirmed as cluster members. This is a lower limit, since we may have missed some binaries due to the too short time coverage of our observations. The Li versus T eff distribution of unevolved members overlaps with that of the slightly older, more metalrich NGC 188, and with the upper envelope of M 67. At variance with the last, Be 32 does not show any dispersion in Li. The average abundance of stars with solar-like temperature is slightly below the Hyades but, within the margins of error, the same as for their counterparts in the intermediate age OCs, the upper envelope of M 67, and NGC 188. This confirms, on solid and statistically significant grounds, that, with exception of Lipoor stars like the Sun, Li abundances in solar-like Pop. I stars converge towards a plateau value, implying that Li cannot be used as an age indicator after about 0.5 Gyr. In addition, the plateau of old OCs is close to the plateau value of Pop. II stars. To our knowledge, none of the models including extra-mixing developed so far predicts the convergence toward a plateau at old ages.
Given their lower metallicity, Be 32 stars with temperature close to the Sun are less massive than the Sun. A comparison in a log n(Li)-mass diagram shows that these stars have depleted much less Li than the Hyades with similar mass. Our conclusion is that stars with different masses and metallicities, but very similar temperatures, converge at old ages to the same Li abundance, though following different Li depletion histories. This might also be true for halo stars. 
